The morphological unit of the chromosome, the chromatid, is accepted to have a spiral structure. The existence of a matrix or sheath surrounding this unit is controversial. Ohnuki (1968) observed a spiral structure in human chromosomes after treat ment with a special salt solution and more recently lino (1971) described an identical aspect in human chromosomes after treatment with hyaluronidase.
In the present work using Syriam hamster somatic cells the existence of a spiral structure in hyaluronidase treated chromosomes was confirmed. Our observations suggest that each chromatid is formed by two subchromatids. hypotonic solution (sodium citrate) , did not show any signs of spiralization or un coiling of their chromatids (Fig . 2) . Apart from the spiral structure described, the hyaluronidase treated chromosomes do not show any other morphological alteration either in gross morphology or dimensions when compared with controls . Our observations in BHK 21 metaphase chromosomes show each chromatid as a morphological unit with no indication of a plectonemic or paranemic relation ship between the sister chromatids of a chromosome . In many cases the sister chromatids could be seen to coil in opposite directions , i.e. one chromatid being a left-handed spiral , while the other a right-handed spiral along the whole length of the chromosome. The centromeric region appears as a clear zone linking two chromatids and seems to contain a small granule. In all the chromosomes studied the chromatids are linear in the centromeric region (Fig. 3) .
We could not detect either in treated or in control cells the presence of a matrix or sheath surrounding the chromosome or the individual chromatids.
Finally in chromosomes with marked spiralization, evidence could be found for the existence of two sub-chromatids or half-chromatids with a plectonemic relationship per chromatid (Figs. 4 and 5) . Thus, the total number of chromone mata in each chromosome would be four. We have observed this substructure at the ends of many chromosomes and also in other regions but not along the whole length of a chromatid. This could be explained by the plectonemic coiling of the subchromatids.
Discussion
Hyaluronidase was used by Marshall et al. (1961) to separate chromosomes from metaphase plates of normal and tumoral cells.
lino (1971), studying human chromosomes treated with hyaluronidase, ob served spiral chromatids with two chromonemata each. He postulated the existence of a matrix surrounding the chromosomes which was removed after the hyaluroni dase treatment leaving behind, in some cases "a faintly staining substance". In our preparations we could not find evidence of such matrix either in controls or after hyaluronidase treatment.
The effect of hyaluronidase on the chromosomes which we have described could be explained by the contamination of our hyaluronidase preparation with proteolitic enzymes or nucleases. Love et al. (1960) found ribonuclease activity in a com mercial hyaluronidase preparation. The images obtained after treatment of chro mosomes with proteases and nucleases (Trosko and Wolff 1965) are however quite different from what we have observed.
A direct action of hyaluronidase on the chromosome histones revealing the two subchromatids might also explain our observations. Segal et al. (1971) , recently described an alteration of histones extracted from mouse epidermal cells after treat ment with hyaluronidase and elastase.
The question of the number of subchromatids in a chromatid is still not settled (see the revision by Prescott 1970) . Several studies with the optical microscope (Iino 1971 , Gimenez-Martin et al. 1963 , Ris 1945 , Maguire 1968 , Trosko and Wolff 1965 , Wolfe and Martin 1968 , Stockert 1969 , Bayer 1965 led to propose the existence of at least two subchromatids in a chromatid . Supporters of the uninemic hypothesis argue that such observations are the results of artifacts intro duced by fixation. On the other hand Bayer (1965) described the existence of two subchromatids per chromatid in living Haemanthus cells.
It is possible that hyaluronidase reveals the architecture of the chromosome and specially of the chromatid. A better understanding of chromosome structure and of the problem of the number of subunit in the chromatid of the chromosome may be achieved through the application of this techniques to other chromosomes.
Summary
Treatment of metaphase cells isolated from BHK 21 cell cultures with hyalu ronidase is followed by the appearance of a spiral structure in their chromosomes.
In many chromosomes, the chromatid consists of two half-chromatids plectonemi cally coiled.
